Corporations often begin each year with a corporate strategy, a business plan and high expectations of success from their pending business operations.
Introduction
Portfolio Management and portfolio analysis techniques are becoming an accepted part of investment analysis and strategic planning exercises in our industry. Many users limit themselves unnecessarily to a very narrow range of problems when using these techniques, usually based around finding the elusive "optimum" capital allocation scheme. In reality, portfolio management techniques are a powerful set of tools with broad applicability. This applicability can be categorized into at least three groups:
There is a growing body of literature addressing the first two applications. This paper will start to examine the third.
In order to effectively use portfolio management techniques, it is important to have a clear idea as to what are the company's strategic goals. The whole basis of the method is that it is goal-
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driven; we are trying to find a "best" portfolio that meets all of our strategic goals for a number of years into the future. Unless we know where we are going, the goal seeking capabilities of a good portfolio tool are wasted.
Once we know where we want to go, we can use the portfolio model to develop a plan of how to get there. Developing this plan is a subject unto itself, and has been discussed previously by the authors and others. 1, 2, 3 All too often, corporations use only a portion of the plan they have developed as they proceed with execution. Capital targets and some form of guidance around the specific projects are observed throughout the year. However, some critical performance characteristics of the plan are often ignored until the end of the year when the original plan is pulled off the shelf to see "how well we did". This approach to planning is like having a warning light on the dashboard of your car that comes on when your oil pressure is ZERO. The light gives you factual information, but the information is not timely enough for you to save the engine. When the light comes on, your car is already beyond repair. In order to save your engine, you need gauges or lights that warn you that a problem is occurring and you may need to take action, well before the disaster occurs. Monitoring your performance from a portfolio perspective can provide warning gauges for your business performance, helping you to identify performance problems before they become disastrous.
A strategic plan's forecast becomes outdated the minute a change occurs that affects the assumptions that went into formulating it, or the minute one of the projects that were described using multiple outcomes and uncertainty is drilled or executed and that uncertainty band narrows. It would be impractical to redesign the portfolio every time a change occurs; yet it can be disastrous to continue with a plan that is no longer valid. In this paper we will address ways to monitor performance as new information becomes available, and based on the information obtained, to decide when to stand pat with the existing plan, and when to change course.
Example Case Study
Consider the following example. A company has determined that achieving the target values listed in Table 1 will give them their best chance of achieving stock price appreciation. They have communicated the targets to their investors, and have put a plan in place (the portfolio) that will, on an expected value basis, allow them to achieve those targets. Table 1 These goals are represented by the dark bars in The complete multiyear portfolio, or plan, is shown in Table 2 : Table 2 We will be primarily interested, at first, with Year 1 activity. The portfolio's first year prospects, their anticipated completion dates and probabilities of success are shown in Table 3 . One hundred percent interest is not taken in every project, so, for instance, two Aldens are drilled for a total of 30% interest.
Metric

Prospect
Drill Table 3 At the start of the year, each prospect is assigned several possible outcomes (fail, succeed with P90 reserves, succeed with P50 reserves, succeed with P10 reserves) and the probabilities associated with these outcomes are input into the model. The lines in each of the six charts in Figure 1 represent the sums of the expected values of these outcomes. Because we have characterized multiple outcomes, however, more information is available. Figure 2 is identical to Figure 1 , except that the probability of achieving each of the goals (the dashed line using the scale on the right hand side of each chart) has been added. The company's management team is pleased that the expected outcomes meet or exceed all goals; however they are concerned about having probabilities of meeting some goals that are less than 50%. In particular, they are worried about ROCE and As the year progresses, the prospects are drilled, and results are estimated. At the end of the year, if no course corrections are made, the annual portfolio will all have been drilled as planned.
Assume that the results of the year one drilling activities are as follows (Table 4) . Table 4 The performance that results from the outcomes shown in Table 3 is shown in Figure 3 . These results might have been mitigated if a course correction had been made in time. However, we don't want to change course too often or unnecessarily. The key then, is to know when correction is called for without doing a complete analysis every time new information becomes available. This is accomplished by updating the probability information when drilling results become known. When a project fails, the probability of failure is changed to 100%, and the other outcomes are given probabilities of zero. If the outcome is still uncertain after drilling a narrower outcome range should be substituted for the wider range that was used pre-drilling.
By changing the outcomes associated with the drilled project in the database, but not reoptimizing, we o btain the results to be expected from continuing on the planned course. These results fully reflect the known results of the wells that have been completed, while describing the future uncertainty of wells yet to be drilled. As long as this course continues to be within reasonable bounds, no change, and therefore no reoptimization, is necessary. If the expected results go outside of reasonable bounds, a course change should be considered.
As an example, suppose the company monitors the results as the prospects are drilled. At the end of first quarter they would have had one small success, one failure, and 13 wells yet to be drilled during the remainder of the year. The expected value results thus obtained are a mix of the first quarter results and the expected value of the projects remaining for the last three quarters. This Performance is shown in Figure 4 .
Figure 4
Note that two new lines have been added to each graph. These are bounding lines above and below the expected value line, and represent the P10 and P90 portfolio outcomes. Looking at the results after the first quarter, expected values still are generally meeting or exceeding targets, and P10 results always exceed the targets. There is no need for a course correction at this time. The single failure in Q1 did not hurt forecast performance too much, while the single success did not do too much to improve performance in light of the failure.
Results as of the end of the second quarter are shown in Figure 5 . While there is some minor flattening in the out years, there is still no need to change the plan.
Results as of the end of the third quarter are shown in Figure 6 . Reserves are now projected to fail to meet their targets from the second year to the eighth. ROCE, Production, and Cash Flow are similarly projected to miss targets. For many of the metrics, the probability of meeting targets has dropped to the 10%-30% range. Capital, Cash Flow and Earnings in the first one to two years are improving since development capital is not being spent on exploration successes as had been The reoptimization has increased the company's chances of meeting the goals. This was achieved by changing some investments in the fourth quarter and realigning future investments to better suite the current situation. Most goals appear to have expected outcomes and probabilities that are similar to the original plan. A portfolio perspective thus would give them a clear definition of the "shape" of asset that is needed to fill their gap. Table 5 shows the changes in selection that were made when performance started to slide. A positive value indicates that more of the type project indicated was added to the plan. This is equivalent to increasing working interest in a project or drilling an additional project that is similar.
A negative, (bracketed) number indicates that the number of this type of project was decreased by the indicated amount. Compare Table 5 to Table 2 . Table 5 Summary The plan shown in Table 1 and Figure 1 was the best available to reach the goals at the beginning of the year. As the year went by, results were less than were hoped for. As each result was realized, the project was changed in the database from a multiple outcome project with uncertainty to a single outcome project reflecting the results obtained. Quarter to quarter deterioration of projected performance, without a course correction, is shown in Figure 8 . As poor results came in, the probability of meeting targets also deteriorated. This is shown in Figure 9 . Both these figures show that the chances of making the targets dropped considerably from the second quarter to the third. Therefore, the portfolio was reoptimized at the end of the third quarter, and the performance projection shown in Figure 7 resulted.
To sum up, the company knew where it was at all times in relation to its goals. It did not panic or change course with every minor success or victory. When it became obvious that the original plan was no longer appropriate, they changed it to one more suited to the current realities. This was done based on knowledge of the situation, of the probabilities, and of the options available. Furthermore, when they realized that the goals could no longer be met, they could clearly identify the characteristics of a project that would "fill the gap". They knew they needed to expand the options available, and they knew what to go looking for.
Discussion
This paper describes the use of portfolio analysis for tracking performance of a business throughout the year.
The technical work required to do this is minimal. However, if the portfolio manager wishes to be effective, he must be able to clearly communicate results to decision-makers in a timely manner. The value of monitoring performance from a portfolio perspective comes from sharing the updated forecasts with decision-makers and engaging them in the discussion about implications and potential actions required.
While this example focuses on exploration activities, there is no reason that this method cannot be applied to any activity (production, refining, shipping, etc.) or combination of activities. Most of the portfolios that we see are for E&P businesses or Integrated Oil and Gas companies.
However, the monitoring application applies equally well to most any business.
The example presented represents the most basic form of monitoring. That is, results are simply captured at the portfolio level as the wells are drilled. However, this type of analysis can also be used in a predictive manner to avoid problems before they occur. Consider a company that will be drilling 10 small projects and two medium sized projects in a given year. The order in which they drill the projects may be critical to their success. Assume that none of the projects are dependent upon any of the others (this merely simplifies the example). Consider what happens if one of the medium projects fails. If this failure is tested in a "monitoring" mode the portfolio manager may learn that this failure alone could prevent the company from meeting its goals. If this sensitivity is recognized, contingency plans can be developed before any wells are drilled. However if the company discovers this sensitivity after some number of the small wells are drilled (even if they are successful), they may not have enough capital to invest in "appropriate" projects that can overcome the failure of the medium project. 4 
Conclusion
Portfolio Management is a powerful method for allocating capital in such a way as to maximize the chances of meeting performance targets. However, the portfolio model is based on uncertain data, and a portfolio appears optimum at one point in time is seldom optimum as more outcomes become known. During the course of a year, it is vital to:
1. Know what you want to achieve. 2. Know how you plan to get there. 3. Know where you are at any time in relation to your plan. 4. Act when necessary.
The example set out in this paper shows how to put these steps into action. Remember, investors reward companies that do what they say they will do, and punish companies that merely offer excuses. Table 2 
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